The use and influence of ecosystem services valuation in management decision-making, particularly as it relates to coastal zone management, remains largely unexplored in the academic literature. A recent Australia-wide survey of decision-makers involved in coastal zone management examined if, how and to what extent economic valuation of coastal and marine ecosystem services is used in, and influences, decision-making in Australia. The survey also identified a set of cases where economic valuation of ecosystem services was used for decision-making, and reasons why economic values may or may not be considered in the decision-making process. This paper details the method and results from this survey. Overall, there is strong empirical evidence that economic valuation of ecosystem services is used, but with important variation across coastal and marine management contexts. However, the impact of ecosystem services valuation on policy appears to be globally weak
Introduction
Economic valuation methods applied to ecosystem services are now well established in many areas of application. The increasing development of the Ecosystem Services economic Valuation (ESV) approach has been fuelled by the growing need to deal with ecosystem degradation globally, and valuation studies have increasingly been advocated to support decision-making and management. Coastal and marine ecosystems (CME) are some of the most heavily exploited ecosystems globally, with intense and increasing degradation. This situation requires urgent and effective management action, and has prompted increasing calls for more coastal and marine ESV to guide policy (Laurans et al., 2013a; Barbier, 2012; Schuman 2011; Brander et al., 2007 , Pendleton et al., 2007 .
Despite this growing interest and the efforts to facilitate the inclusion of ESV in decisionmaking (Waite, R., et al. 2014; Balmford et al., 2011; de Groot et al., 2010; Liu et al., 2010; Daily et al., 2009; Fisher et al., 2009; TEEB, 2008; Pendleton et al., 2007) , there is still a paucity of academic literature examining the actual utilization of economic valuation by decision-makers (Laurans et al., 2013b; Rogers et al., 2013) : what value estimates are actually used, how are they used (for what specific purpose, in which decision context and by whom) and to what extent are they used remain unanswered questions. In fact, it is uncommon to find a detailed explanation of the actual or potential use of the values that were estimated in valuation studies (Laurans et al., 2013b ). Usually methods are described, values are estimated, and presented as potentially useful, with little discussion of the actual decision-making contexts where these will/could be used, and with no indication of whether they are produced in response to a specific management support need. In short, the ultimate influence of ESV on policy, management, or investment remains largely unknown.
This issue, which is of particular concern in Australia where a substantial amount of ESV work has been conducted in the last decades (e.g. Bennett, 2011) , including in the coastal and marine domains (e.g. Stoeckl et al., 2011) , has recently been identified as an important research question (e.g. Rogers et al., 2013) .
This paper provides the first Australia-wide and expert-based review of the cases in which ESV has been used in support of coastal zone management. Information on which the review is based is derived from a survey of management stakeholders carried out with the broader aim of eliciting the perception of ESV's usefulness in the context of coastal zone management.
The survey
A nation-wide online survey was designed in order to represent the responses of the diversity of stakeholders involved in coastal zone management in different regional, State and Federal contexts of Australia, while minimizing the costs of the approach. A list of more than four hundred decision-makers involved in coastal zone management was developed. Decisionmakers refer to individuals directly involved in the decision-making process regarding coastal and marine areas management in either an informative (collating information or delivering it to others), consultative (providing advice and recommendations to others), contributive (contributing to the final decision and/or management plan) or decisive way (deciding whether or not a decision is implemented). The list included:
-Members of governmental departments and associated agencies/bodies at both national and State levels; -Members of regional and local governments and committees; -Representatives of major marine industries or maritime activities (e.g. recreational or commercial fishing); -Researchers (from different research organizations) who are part of coastal management committees or consultation processes 1 .
The questionnaire included several sections, as well as a glossary for the specific terminology used. This paper focuses on the results of the section in which respondents document actual utilization of ESV in coastal zone management. Questions in this section focused on the extent to which respondents considered ESV during a decision-making process (often, rarely or never) in which they took part, for each of the different management contexts they were involved in. For each context for which respondents declared ESV was used, they were asked to differentiate between three types of utilization: ESV as a way to communicate, advocate and raise awareness; ESV for evaluation and decision-making (e.g. cost benefit analysis) and ESV as a basis for establishing taxes, subsidies, fees or damage compensation (Laurans et al., 2013b ).
An additional set of questions focused on whether respondents knew of ESV studies for marine and coastal ecosystems that did have a significant impact on policy or management in a specific region, and about decision-making processes where ESV information existed but was not used. The reasons why it was not used were identified and respondents canvassed as to whether they thought that ESV should be used more in decision-making.
For each question, respondents were asked to provide at least one example with, if possible, a reference to a publication. This was crucial to collect concrete examples of what respondents had in mind when mentioning utilization of ESV. In addition, responses to this question were 1 These individuals can be considered as decision-makers since they are directly involved in the decision-making process. In total 15 researchers answered the survey entirely, and five of them had an educational and/or professional background in social sciences, economics, business or management.
Most of the individuals in this group did not appear to be involved in producing ESV, and all were potential ESV users. also intended to help compile a list of cases where ESV had been used, which, with the associated set of study references, is the focus of this paper.
The survey took place in October 2013, and was completed by 88 stakeholders.
Characteristics of the respondents are summarized in Table 1 . The respondents were asked to select at least one option that would best describe their role in decision-making among four possible roles. 60 per cent declared having an informative role, 68 per cent a consultative role, 66 per cent a contributive role, and 33 per cent a decisive role.
The two latter categories of respondents (with a contributive and decisive role) could be considered to represent those who effectively "make decisions". 90% of these individuals were working for government and associated agencies, while 6% were involved in research activities (for government or non-governmental organization). 20% of them had a professional background in economics, 30% in business or finance, and 35% had more than 20 years of experience in decision-making.
ESV use in coastal management
Out of the 88 decision-makers who completed the survey, 52 declared having used ESV, while 30 declared being only familiar with it. Five declared having only heard about it. On average, across all management contexts, ESV seemed to be rarely considered. Besides, results show overall that ESV was used slightly more for communication and advocacy than for evaluation and decision-making, and rarely to set up economic and financial instruments.
The absence of significant differences in the average stated frequency scores between "ESV for communication and advocacy" and "ESV for evaluation and decision-making" could mean that these two response categories might have seemed vague to some respondents.
However, none of them mentioned this issue in their comments on the survey. In addition, differences in the frequencies of "Do not know" responses were actually observed (appendix A), which indicates that some distinction between the response categories occurred. The management context in which ESV was most often considered (across all categories of use) was the management of commercial fisheries. Relatively high standard deviations indicated a significant variation of stated frequency of use, although this was lower in the case of ESV for economic and financial instruments. 
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(na) † 1=Never considered; 2= Rarely considered; 3=Often considered † † Working for governmental or non-governmental research and higher education na: not applicable (less than three respondents) Differences were observed between the three categories of respondents. ESV was most frequently used by researchers in the context of commercial fisheries management, followed by marine industry representatives. In the other management contexts, on average, policymakers and managers from governments and associated agencies were those who stated higher frequency of ESV use, for most types of utilization (except for coastal and marine pollution).
When asked whether they thought that ESV should be used more often in coastal and marine Around 80 examples where ESV has been used were collected through the survey; some with precise references to specific ESV studies, others with limited comments on how ESV was used. Table 4 Specific ESV studies addressing marine and coastal ecosystems values that were perceived as having significantly impacted policy or management are presented in Table 5 . Only 25 per cent of the respondents (out of the 71 decision-makers that answered this question) declared they were aware of such works, while 63 per cent declared they were not aware of any such studies and the remaining 13 per cent did not know. Among the respondents who declared being aware of such works, 60% were policy-makers and managers, 30% researchers, 10%
representatives from marine industry. 
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Reasons why ESV is not used in decision making
When asked if they had been involved in a decision-making process where ESV information existed but was not used, only six per cent of respondents answered "Yes, often", 10 per cent answered "Yes, a few times", 47 per cent answered "Never" and 37 per cent declared that they did not know.
Respondents who answered "yes, often" or "yes, a few times" were then asked to choose among a list of possible reasons why existing ESV information was not used. Their answers, by decreasing order of frequency of choice, were that decision makers preferred to base decision-making on other types of information (for nine respondents out of 11), that the information was not perceived as robust enough or that the decision-making framework/guidelines did not allow this information to be used (five out of 11), that the information was not relevant to the need of decision makers or management (four out of 11), and finally that the information was not accessible (one out of 11). A small number of respondents added that this was also due to the resistance from industry or other bodies, since the use of ESV information would have hindered development. An individual mentioned that
"ESV is understood as a technique but there is no political will to back it up".
In relation to a coastal zone management planning process, a respondent stated "ESV info available was very coarse and subjective and therefore only given limited weight in the decision making process". Another respondent indicated that the existing literature of ESV for estuaries is not used in decision-making processes on the NSW South Coast. Other respondents indicated that ESV of seagrass is often ignored in spatial planning for aquaculture in South Australia (SA), for example when approving dredging for marina entrances or boat ramps. Another respondent, again referring to SA, mentioned that the numerous reports that have been produced on various issues such as economic indicators on fisheries or impact assessments of marine parks have rarely been used in SA management decisions. Another example related to the selective use of existing ESV information about the Ningaloo marine park in Western Australia. Two respondents stressed that ESV could have been used on several occasions in marine park planning processes since 1997 and in assessing ports dredge impacts in Queensland.
Discussion and conclusion
The survey results show that, in cases where ESV information was available, it seemed to rarely be ignored. This may come as a rather comforting observation for ESV practitioners, and may be linked to the efforts dedicated to the development of ESV during the last two decades, both theoretical and methodological, as well as to its implementation in decisionmaking.
Results show that ESV is being used in coastal and marine management in Australia, mostly as a way to communicate and raise awareness, and as a way to support evaluation and discussion during decision-making processes, in a range of management contexts. ESV is much less frequently used when establishing economic or financial instruments, or as a basis for compensation. This observation concurs with the literature showing that ESV does not seem to play an important role in setting prices, or levels of instruments such as payments for ecosystem services or access fees (e.g. Liu et al., 2010) . It could also be related to the fact that the use of economic instruments for the management of marine and coastal ecosystem uses is not widespread, other than in selected cases such as commercial fishing rights or permits for recreational activities in marine protected areas. In the survey, the few specific examples cited by decision-makers mostly referred to specific damage compensation, where ESV was considered among other information in implementing offsets, as well as in marine park buyback programs for commercial fisheries.
The frequency with which the survey respondents perceived ESV was being used also seemed to vary substantially depending on the management contexts. On average use was perceived to decrease across the following management contexts: commercial fisheries (where ESV was mostly cited as being frequently used), recreational activities and tourism, coastal development, marine areas and species conservation, coastal and marine pollution (where ESV was mostly cited as being rarely used), and indigenous and customary use issues (mostly cited as never being used).
Even though ESV was seen to be considered in decision-making processes, it was rarely perceived as having a significant impact on policy or management decisions. The examples of strong ESV impacts that were mentioned were limited to the context of commercial fisheries management around Australia, as well as marine park zoning and its implementation.
The measure of ESV impact used in the survey (whether this was considered to be "significant") was relatively coarse and did not allow a more precise understanding of the specific impacts of ESV on decision-making. However, this result shows that, globally, while considered, the information conveyed by ESV was not perceived as critical in the design, adoption or implementation of management/policy measures regarding coastal and marine ecosystems. This warrants a more detailed evaluation of the specific impacts of ESV in practical decision-making, which is beyond the scope of this work.
These results -that ESV is rarely ignored and is being used, but that it has a limited impact on policy -may seem contradictory. In this survey, "ESV use" means that it is considered as an input in the decision-making process in various ways (mentioned in discussions, used for advocacy, used in assessing trade-offs, etc.), alongside other indicators or decision criteria.
The impact assessment then focuses on whether:
-ESV is not perceived to play a major role in decision-making;
-ESV is perceived to have a significant influence on the final decision.
As with any tool, the availability of ESV and the fact that it is used at some stage in the decision process does not necessarily mean that it contributes greatly to decision-making.
This may be because:
i. While ESV is initially perceived as a useful tool by decision-makers (and presented as such by practitioners), hence considered at some stage in the decision process, it is ultimately not seen to effectively inform policy or management decision-making as much as other sources of information (e.g. ecological indicators);
ii. The information provided by ESV is used inadequately in decision-making, with limited effects on the outcomes of the decision-making process. This may refer to an inefficient utilization (e.g. ESV is simply mentioned in discussions while it could have been used more effectively integrated in a cost benefit analysis) or to a misunderstanding of the information provided (e.g. valuation technique and related hypothesis).
iii. While ESV is effectively used to inform decision-making, its final impacts on decisions are strongly linked to external factors (e.g. relating to the legal context, or to political agendas).
Of the more than 80 examples and references provided by the decision-makers in the survey, only a few academic publications in peer-reviewed journals were cited (mostly by researchers or scientists), less frequently than consultancy and research reports produced for government or other organisations. In addition, several respondents referred to an "informal use" of internal evaluations, which were not published or accessible. This highlights the substantial role played by the grey literature (such as reports, policy briefs, or other non-academic documents) in providing information to decision-makers, in comparison to peer-reviewed publications. This concurs with the observation that many stakeholders involved in decision-making processes (especially at the policy level) rarely consult articles published in peerreviewed journals (Gibbons et al. 2008) . It also concurs with the fact that many academic ESV publications do not focus on the potential uptake and subsequent utilization of their results by decision-makers (Laurans et al., 2013b) . It is also consistent with the possibility that the peer-reviewed literature on coastal and marine ESV is still insufficiently developed so that more reliable valuation work is needed to support the needs of coastal and ocean managers and policy analysts (Pendleton et al., 2007) . The limited role of peer-reviewed literature could finally be a consequence of the fact that "academic economists can prioritise activities (or are required to prioritise activities) that would exacerbate their isolation from potential non-academic end-users of their research" (Cherney et al., 2013, p.14) . The novelty and technique required for a peer-reviewed publication can be inconsistent with needs of policymakers.
However, it is worth noting that a substantial number of grey literature references cited by the decision-makers did correspond to work conducted by researchers from universities or other institutions. Decision-making tools such as INVEST or ESV databases were also mentioned in comments and examples by some of the decision-makers working in policy and management. This tends to accord with the increasing efforts of ESV practitioners to engage with decision-making and policy (e.g. Rogers et al., 2013; Balmford et al., 2011; de Groot et al., 2010; Daily et al., 2009 ).
Although it is clear that the decision-makers in the sample seemed to have a rather good awareness of ESV, several comments and examples showed that there was confusion about what was actually measured by ESV (e.g. profits versus added value, marginal versus nonmarginal values, or consumer surplus versus social perceptions), and between ESV and other approaches such as cost-effectiveness or socio-economic impact studies. This could concord with the hypothesis that decision-makers might have insufficient general training in economics (Driml, 1997 with a focus on Australia; Laurans et al., 2013b for a more general perspective), and a lack of specific knowledge regarding non-market valuation, as found by Rogers et al. (2013) in Australia.
This article provides a first expert-based review of the extent to which economic valuation is used in decision-making processes associated with the management of coastal and marine systems in Australia. More work is needed to fill the gap in the academic literature about the practical value and use of ecosystem services valuation, in the marine context and beyond.
This research relied on the experience and recall of decision-makers to identify cases in which ESV has been used and a more broadly based literature review is also clearly needed with a focus on the grey literature. In addition, there is a need to continue building bridges between decision-making needs and research in this field. This emphasizes the importance of proposed strategies and practices to enhance collaborations between researchers and decision-makers, as well as research transfer, uptake and impact within policy contexts (Cherney et al., 2013; Rogers et al., 2013; Pendleton et al., 2007) . 
